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Abstract

In the past two decades, Doha, the capital city of the State of Qatar, has undergone a
rapid urban transformation. In 2013 and 2014, the State of Qatar, respectively, initiated
the construction of Doha Metro and launched the Qatar National Development Framework
(QNDF), an action plan for managing sustainable urban development at national level.
Namely, QNDF emphasizes the importance of linking Doha Metro system with urban
growth through transit-oriented developments (TODs), a model maximizing the integration
between transport systems and land use, through the development of sustainable, vibrant,
livable, compact and mixed-use communities. This research study focuses on Al Sadd, a
mixed-use neighborhood located in the center of Doha. Al Sadd is considered a signifi-
cant site for investigating the extent to which the TOD model can contribute to enhance
standards of urban living and fostering a long-term urban sustainability. The strategy for
monitoring and assessing the potential benefits of the investigated TOD is grounded on
the on-site analysis (based on graph theory) of two indices: (1) built environment diversity
and density and (2) travel behavior. The revealed comprehensive approach for the urban
regeneration of the Al Sadd TOD is based on a framework for enhancing its (1) mixed-
used urban fabric and (2) multimodal transportation systems. In turn, the proposed frame-
work provides insights to move incrementally toward interdisciplinary research and gov-
ernance for TOD in Qatar and in the globalizing GCC, through a long-term sustainability
perspective.
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1 Introduction

Globally, about 55 percent of people live in urban areas, according to World Bank Esti-
mates. Currently, cities around the world are experiencing social, economic and envi-
ronmental issues and challenges, due to globalization and rapid urbanization (Burdett
and Rode 2018). Namely, Gulf Countries are facing rapid urban development, which
is termed as “instant.” As a result, the physical transformation of the built environment
is compromising local social, economic and environmental aspects. Namely, Doha, the
capital city of Qatar, is witnessing the construction of mega projects under the 2022
FIFA World Cup preparation and 2030 Qatar National Vision (QNV-2030). Qatar’s
urban expansion is causing threats such as urban fragmentation, urban sprawling, traffic
congestion, creation of urban voids, high per capita carbon dioxide emission, non-func-
tional streets in different cores of the city, wider roads and poor walkability networking
(Furlan and Sipe 2017; MME 2008).

Additionally, the winning bid for FIFA 2022 boosted the need for a functional public
transportation system. As a result, in 2013 Qatar Railways Company initiated the con-
struction of Doha Metro project, consisting of four lines—the Red line connecting the
north to the south coastal regions, the Green line connecting Education City to Doha’s
cultural core, the Golden line running from east to west along the historical districts,
and the Blue line running within the inner-city of Doha—which have been partially
operational since late 2019 (Furlan 2019; Saeed and Furlan 2019).

Doha Metro system in Qatar, aiming at establishing transit zones in major city cores,
is also supported by Metrolink buses, metro express public carriers and trams to ensure
a smooth origin—destination experience. This will not only encourage people to use
public transport but also bring Qatar a step forward to achieve sustainable development
goals of QNV-2030.

QNV-2030 envisions the territorial development of transit villages, or Transit Ori-
ented Developments (TODs), as a comprehensive planning model ensuring that the
development of the urban fabric, mixed-use facilities, activity nodal areas and public
services are centered around multimodal transit stations. TODs are expected to fulfill
the vision of sustainable urbanism by enhancing livability within communities, foster-
ing sustainability and promoting equity in the society (Furlan et al. 2018; Knowles and
Ferbrache 2019).

However, it is argued that GCC cities need a more contextualized urban planning
approach to the one adopted in the past. Doha Metro project incorporates the planning
of major urban cores around the new metro stations. Al Sadd is a distinctive mixed-use
neighborhood with a potential to transform as a transit hub or TOD. Therefore, the aim
of the study is to define a contextualized planning strategy for the urban transformation
and regeneration of the Al Sadd TOD, aiming at enhancing standards of urban living.
The proposed framework will provide valuable insights to move incrementally toward
interdisciplinary research and governance for transit-oriented development in Qatar and
in the globalizing GCC through a long-term sustainability perspective.
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2 Background
2.1 Transit-oriented development: assessment tools

Efficient transit-oriented development (TOD) provides a livable neighborhood to its
citizens with a mix of uses and amenities, fully accessible at walking distance (Fagan
2009). Even though the standard definition of TOD is meant to provide a universal solu-
tion to different contexts of sites, variations such as “Urban TOD” and “Neighborhood
TOD?” refer to the contextual understanding of the site “catchment area” for “walk and
ride” transit users (Dittmar and Ohland 2012). Hence, it is argued that the tools for
assessing the success and failure of TOD are dependent on its context. Assessing the
outcome of a TOD depends on both the efforts of local governments (in terms of poli-
cies, strategies and guidelines) and a detailed on-site analysis of the selected TOD. A
research study on American cities by “Living Cities” stresses that the popular tools for
assessing transit-oriented developments relate to the assessment of livable communities,
station area planning, community effort, right-sizing parking, shared parking, aesthetic
zoning, collaboration (public—private partnerships), joint development, land assembly
and housing trust funds (Fagan 2009).

Also, a research report from the University of Minnesota highlights that transit sta-
tions along a specific corridor are assessed through 3 parameters: travel behavior, built
fabric and community strength. However, these parameters are applicable along the
TOD corridor and, therefore, the performance of each station is required to be assessed
through further detailed microscale assessment tools (Suzuki et al. 2013).

Commonly, TODs are compact, mixed-use areas planned to maximize accessibility to
public transport and affordability of housing. They feature pedestrian/cycling-oriented
environment, attractive building facades, vibrant streetscapes. TODs are typically char-
acterized by a transit station or stop at their center (train station, metro station, tram stop
or bus stop), with major facilities and amenities located within a radius of 400-800 m
from a transit stop, as this is considered to be an appropriate comfortable distance for
pedestrians (Alexander 1987; Altoon and Auld 2011; Bernick and Cervero 1997; Besser
and Dannenberg 2005; Brown and Dixon 2014; Carmona and Tiesdell 2007; Carmona
et al. 2010; Cervero 2000; Curtis et al. 2009; Furlan et al. 2016; Givoni 1989; Haas
2008).

Increasingly, Transit-Oriented Developments (TODs) have grown to become one of
the principal driving strategies for economic revitalization, job creation, quality mixed
use, community diversity and travel alternatives (Curtis et al. 2009; Daban 2009; New-
man 2009; Walker 2011). TOD creates vibrant, liveable, compact, walkable, sustain-
able mixed-use communities centered on high quality train systems. This setting allows
residents to relieve urban congestion and diminish car dependency (Cervero 2000;
Dierwechter 2013; Dittmar and Ohland 2012; Furlan and Harami 2020; Knowles 2012;
Montgomery 2013). Consequently, TODs have contributed to achieving cardinal sus-
tainable goals of reducing carbon emission and promoting green mobility.

In several North American cities, TODs are planned for solving specific site-based
socioeconomic, environmental spatial challenges such (1) traffic congestion, (2) envi-
ronmental pollution, (3) fragmentation of the urban fabric and (4) ecological and social
threats, commonly derived by detrimental effects of decades of urbanization envisioned
through the excessive use and/or dependence of private vehicles (Burdett and Rode
2018; Mulley 2012). In the attempt to create a policy for a TOD model, to be applied
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world-widely, the literature provides a set of “good practices” as an overall reference
for implementation of urban settlements.

On the other hand, the European perspective highly emphasizes the need for a contextu-
alized TOD-approach, since most of European cities display well-established public spaces
along with a mixed-use, dense historical-heritage urban fabric. For instance, a Dutch-based
TOD model argues the need to adopt specific contextualized dimensions and criteria to
manage transit villages’ urban renewal. For example, while TODs models commonly
encompass a half-kilometer radius urban area (or a 5-min-walking distance), in the Nether-
lands, TOD radius is expected to expand to 2-3 km, due to the extend use of bicycles along
with the inclusion of dense residential areas around the transit village (Pojani 2015).

The “Transit-oriented Street Design in Beijing” study provides also a TOD-perspec-
tive contextualized to China. The study highlights the need to integrate the sociocultural
dimension into the TOD’s spatial form, by considering the socialist style of urbanism in
China. For instance, the TOD street design in Beijing supports biking tracks, bus routes,
mixed-use and human scale-built environment, lacking personal security when compared
to Western TODs (Gerrity 2015).

Scholar, urban planners and social scientists argue that twenty-first century’s city plan-
ning must center around a strategy to increase dependence on public transportation, to cre-
ate livable cities, to reduce per capita household expenditure, land-use inefficiencies and
urban sprawl. Consequently, municipalities are promoting public transport systems to be
integrated to smart land use or TODs, as medium to high-density, compact, mixed-use
developments (primarily commercial-based inner-city TODs and residential-based subur-
ban TODs) accessible to transit hubs or rail stations nodes. Multiple transit options such as
walking, cycling and public transport provide higher levels of accessibility to stations and
surrounding areas.

2.2 TODs in Doha: the case study of Al Sadd

Vernacular Qatari towns were characterized by narrow street networks called “Sikkas” and/
or tight spaces between buildings (Falahat 2014; Shojaee and Paeezeh 2015). The narrow
winding streets contributed to maximizing the building footprint within the settlement. The
width of the “Sikkas” allowed for the movement of two camels, occupying an approximate
2-3-m wide area (Falahat 2014). The main mode of transportation in the traditional settle-
ment was represented by animals (camels, donkeys, horses), carts (pulled by animals) and
walking. Thus, streets were shaped and dimensioned to allow for these specific common
modes of transportation to occur (Furlan et al. 2019; Wiedmann and Salama 2019). The
introduction of motorized vehicles required the road network to be transformed to accom-
modate a large number of private vehicles. In turn, this transformed the built environment
and compromised aspects related to the vernacular human-scale urban fabric of the city.

The currently under-construction Doha Metro aims to connect the center of Doha to
several megaprojects and transit villages around the major metro stations located along
four main lines. The main goal of this major public transit system is to reduce the use of
vehicles on the road networks, while pursuing the TOD experience, as part of an integrated
transportation and land-use strategy, aiding in the urban regeneration of urban neighbor-
hoods. The main challenge is to plan mixed-use, compacted transit villages around metro
stations and accompanied facilities to be comprehensively integrated into the urban context
of their surroundings, reducing traffic congestion and maximizing standards of urban living
(Furlan and Al-Mohannadi 2018; MOT-Qatar 2015; Rizzo 2014).
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This research study aims at exploring the extent to which the metro station can be spa-
tially and functionally interconnected within the built environment of Al Sadd. Currently,
the flourishing mixed-use neighborhood displays different types of residences, malls, facil-
ities and commercial establishments. Strategically located in the heart of Doha, the dis-
trict sits between three main routes of the city, C-Ring Road, Al Rayyan Road and Doha
Expressway. The neighborhood is also intersected by major roads such as Al Sadd Street,
Suhaim Bin Hamad Street, Al Amir Street and Al Rayyan Road and by the metro line. The
neighborhood was an agricultural land before being transformed into an active residential
and commercial neighborhood. The name is derived from a plant called “Sadd,” found in
the eastern region of Qatar. The entire district has been rebuilt and revitalized into a mod-
ern neighborhood with medium-to-high rise mixed-use buildings since the 1970s. Al Sadd
metro station is one of the 11 stations on Doha Metro’s Gold Line. The station is set to run
West—East from Aspire zone in the west to Ras Abu Abboud in the east (Fig. 1). The popu-
lation of Al Sadd has doubled since 1986: Approximately 6000 individuals were counted
in 2004 and 14,000 people in 2010. The age group of the population is mainly between 25
and 45 years. It is evident that 80% of the population is economically active, which reflects
on the commercial activities distribution surrounding the area. A mix of land-use facilitates
provides a variety of services for a lively-vibrant community. The existing land uses in Al
Sadd comprise a mix of commercial at 30%, residential at 39%, public institutions at 4%
and open space at 27% of the total area (Fig. 1) (MME 2008).

At present, the site faces urban design challenges due to the lack of strategic plan-
ning. Therefore, Al Sadd is a significant site for investigating the extent to which the TOD
model can contribute to enhance standards of urban living and fostering a long-term urban
sustainability.

Fig. 1 Location map of Al Sadd area and Doha Metro-Joaan station ( Source: The authors)
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3 The research design

This study aims at (1) assessing the transformative potential of the Al Sadd TOD and
(2) providing applicable solutions for a future sustainable-TOD model, enhancing stand-
ards of urban living, through an on-site analysis based on graph theory, recognized as an
efficient way of exploring and assessing qualitatively spatial/territorial indices deduced
from literature studies (Denzin and Lincoln 2011; Marshall and Rossman 2014). The
research design is structured into 3 stages.

3.1 Theoretical studies: TODs assessment indices

The review of the literature contributed to (1) gathering information on significant
planning concepts about TOD in an international and regional context; (2) initiating
the exploration of the Al Sadd neighborhood and (3) understanding and defining the
TOD’s assessment indices for assessing the performance of a potential compact public
transport-oriented urban node. TODs have become popular models encouraging met-
ropolitan sustainable developments. Therefore, in order to explore the extent to which
existing areas or settlements can be transformed to effective transit hubs, it is critical to
investigate and define the assessment indices for TOD, as tools measuring the effective-
ness of developing a compact public transport-oriented node. As proposed by Renne
(2009), the application of a comprehensive assessment indices method, based on physi-
cal performances criteria, can be structured onto five key categories: (1) travel behavior,
that is, parking and traffic flow; (2) economic diversity, that is, public and private invest-
ment; (3) environmental diversity, that is, air quality and energy use; (4) built environ-
ment diversity, that is, urban fabric quality, pedestrian friendliness, land use; and finally,
(5) social diversity related to diversity, safety and affordability (Renne 2009). Citation
analysis was used to review the core literature [journals, authors, source places] (Fig. 1).

3.2 Data collection and analysis (oral and visual data)

Being urban design an interdisciplinary and multifaceted field of study requiring a par-
ticipatory approach in design through the active involvement of end-users, stakeholders
and practitioners, the attendance of seminars, talks, exhibitions and conferences on the
urban development of the city of Doha as part of local and international events provided
a first-hand approach to the detailed information on the aspirations and challenges of
Doha’s urban scene. Such events include the Traditional Gulf Architecture Week held
at Qatar National Library and other academic seminars organized by the Department of
Architecture at Qatar University, in addition to dialogue with members of the Ministry
of Municipality and the Environment [MME] and other active members in the architec-
tural field in Doha. The primary references include visual documentation, historical/
cartographic maps, architectural drawings and photographs of the Al Sadd area. Sec-
ondary references were obtained through a survey addressed in September 2019 to 80
professionals from various governmental agencies such as Ministry of Municipality and
Environment (MME), Qatar Rail (QR), Qatar Museums Authority (QMA) and Ashghal
Public Works Authority. Two categories out of the five revealed from the review of theo-
retical studies, (1) travel behavior and (2) diversity and density of the built environment,
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were indicated as the most appropriate for assessing the performance of the selected
TOD.

Subsequently, between December and February 2019 focus-group interviews were
arranged with 40 participants from the selected governmental agencies. Participants were
required to complete via email an anonymous questionnaire in order to highlight the rel-
ative importance of each aspect of success for the selected TOD [as per two pre-identi-
fied categories]. Also, 40 end-users/citizens/respondents residing in the area were inter-
viewed (semi-structure interviews) and asked to discuss and rate the selected indices and
whether further relevant indicators had to be listed in the questionnaire. Importantly, sev-
eral respondents highlighted the need (1) of measuring air pollution (air quality impact)
and fuel consumption’s as indicators of TOD, in order to assess the relevant environmental
effects of the TOD, and (2) of considering detailed indicators for encouraging built envi-
ronmental conservation of the selected TOD.

In addition, inductive and deductive methods—gained through participatory observa-
tions, direct site-observations, field study and on-site analysis—were utilized for the col-
lection of visual data (cartographic maps, aerial views and photographs). Namely, site
analysis based on graph theory provides a way of assessing the transformative potential of
the Al Sadd TOD and to identify gaps related to (1) travel behavior and (2) diversity and
density of the built environment, indicated as the most appropriate for assessing the perfor-
mance of the selected TOD.

3.3 Site analysis and findings: the urban regeneration of Al Sadd TOD

Research by design is a commonly applied methodology in urbanism and architecture
through two steps: (1) territorial analysis of the investigated area and (2) generation of
a vision, as a way to produce concrete ideas of the investigated area’s metamorphosis,
through specific design tools. Particular emphasis is given to the interplay between territo-
rial analysis (on-site analysis based on graph theory) and planning exploration (proposal
for a masterplan) (Fucile et al. 2017; Secchi, 2007; Tadi et al. 2017).

The systematic research by design approach consists of reading and comprehend-
ing possible inter-dependencies and unlocking potentials between flows at urban design
and planning scale. Also, the proposed framework contributes to define a comprehensive
approach for the urban regeneration of the selected site and, finally, to provide insights to
move incrementally toward interdisciplinary research and governance for transit-oriented
development in Qatar and in the globalizing GCC (Fig. 2).

4 Findings

The resulting strategy for the urban regeneration of the transit village of Al Sadd is
grounded on the dependency between (1) mapping (on-site analysis based on graph the-
ory) and (2) urban design proposal (masterplan). As a result, the proposed framework for
the urban regeneration of Al Sadd TOD is grounded on addressing and filling the gaps
highlighted through the territorial analyzed design tools of investigation, indicated as the
most appropriate for assessing the performance of the selected TOD: (A) built environment
diversity (mixed-use) and density and (B) travel behavior (transportation system).
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THE RESEARCH DESIGN
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Fig.2 The research design ( Source: The authors)

4.1 Site analysis
4.1.1 Built environment diversity (mixed-use) and density

The area is predominantly residential, mixed use with government offices, hotels, shop-
ping center, markets area, community facilities and other civic buildings. Mixed-use
and commercial units are majorly found along the main roads. Historic mosques and
public amenities for residents such as Government Primary schools, primary health care
centers are also present in the areas along minor roads. The site does not also enclose
public buildings of particular national and/or historic significance (Fig. 3).

The public realm with public parks or nodes/town squares spaces where people con-
gregate is minimally present: only 10% of the overall area is occupied by open spaces
and public green areas, which are underutilized due to the poor access from the main
roads and due to nonexistent green corridors, and discontinued pedestrian network and
bicycle lanes (Fig. 4a).

Street parking is clearly visible within the site. Lack of comprehensive city plan-
ning strategies resulted in several vacant lots, including unbuilt land and open park-
ing spaces, currently utilized as parking areas. In turn, uncontrolled parking and/or lack
of parking regulations, and specifically designated parking areas, cause the residents to
park their vehicles in available empty plots around residential and commercial build-
ings, which also causes discomfort in walking along the existing non-continuous pedes-
trian sidewalk. Furthermore, roadside’s streetscape elements, furniture and planting and
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Land Use of AL Sadd Area in Doha, Qatar
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Fig.3 Land-use map ( Source: The authors)
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Fig.4 a Green network; (b) car parking facility ( Source: The authors)
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are absent and street pavements are broken and discontinuous, discouraging walkability

(Fig. 4b).

The center of the transit village (along the main roads) displays a high-density commer-
cial-retail area with discontinued pedestrian access to on-site retail/service establishments
(Fig. 5a). Moving outward, the district is characterized by medium-density residential area,
namely by over 6-story apartment buildings with retail shops surrounded by parking areas
at the ground floor and 6-story residential compounds. The overall building heights within
the area illustrate no building hierarchy, privacy, attractive views and adequate setbacks

(Fig. 5c, d). This is due to the lack of planning in regard to height consideration.
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Fig.5 (a) Density map; (b) condition of buildings 400 m around Al Sadd metro station; (c) height of build-
ings 400 m around Al Sadd metro station; (d) sections depicting unplanned heights, inadequate setbacks
and privacy ( Source: The authors)

(Style) The site displays built forms with various architectural styles and elements which
provide a well-suited asymmetric visual aesthetic of the neighborhood. Major high-density
buildings and open spaces in the main roads are in acceptable conditions (Fig. 5b). How-
ever, residential apartment buildings located in the inner part of the neighborhood are in
poor conditions and, consequently, need to be renovated to maintain the traditional archi-
tectural style of the area. The poor condition of buildings attracts low-wage laborers, mak-
ing the area uninviting for middle- and high-income social class and causing unintended
segregation.

4.1.2 Travel behavior (transportation network)

The Al Sadd TOD (on the metro stations) is approximately 4 km long from the intersection
of the 2 main roads. There are four prevalent modes of public transport in the area, namely
private vehicles, taxi, metro and buses accessible within 400 m from the station (Fig. 6a).
Private cars and taxis, along with buses, are the primary mode of travel for the residents.
The neighborhood is accessible majorly through the two main crossing roads connecting
the site to ring roads. The site displays a distinctive road hierarchy. There are three major
roadway types connecting the site: Primary roads are six-lane roads; secondary are four-
lane collector roads leading to cluster-areas; thirdly are two-lane access roads leading to
single buildings. Road network is well connected with a combination of irregular streets,
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Fig.6 (a) Transportation and infrastructure map, (b) site analysis of the current 2016 bus station and its
400-m radius context ( Source: The authors)

deformed and regular grids. Except for a few local access roads along residential zones,
connectivity in the site is two-way. A few access roads are one way road (the remnants of
old urban fabric of Doha) with uncontrolled street parking on each side of the road, causing
regular traffic congestion. The major traffic congestion occurs along pick hours on the main
six lanes roads leading to the ring roads.

Doha’s underused Bus Rapid Transit system, “Mowasalat” buses are majorly utilized by
low-wage migrant workers, forming a major workforce in the construction sector and using
public transport for traveling to and from these bus stops. Hence, bus stops are accessible
to a large population on the main roads but not well connected within the inner suburban
areas, therefore, not providing mobility opportunity to residents (Fig. 6b).

Doha is an automobile-dependent city, where most urban areas with large blocks sur-
rounded by multi-lane highways restrain pedestrian accessibility. As anticipated, the exist-
ing narrow, often dead-end and one-way streets, which are the remnants of old urban fabric
of Doha, were designed to allow pedestrian circulation. Nevertheless, the neighborhood
is surrounded with streets that are poorly designed for pedestrian use, with large side-
walks’ pavements ending abruptly on street car-parking, lacking continuous, safe sidewalks
(pedestrian network), shading devices, streetscape facilities and furniture, and, as a result,
contributing to an unsafe pedestrian environment. The on-site analysis within the 400-m
area around the Al Sadd metro station, displaying different grade of accessibility from
different type of roads, pedestrian network and cycling lanes, reveals that accessibility to
pedestrian and cyclist is lacked namely along the internal narrow roads (Fig. 7).

In conclusion, a multimodal transit system is evidently absent. However, the recent
opening of Doha Metro has implemented the diffusion and use of buses within the areas
around the stations to facilitate users to commute. It is expected that pedestrian pathways
and bicycle lanes will be planned and integrated with the urban fabric of the neighborhood.

4.2 The urban regeneration of Al Sadd TOD

The systematic research by design approach consists of reading and comprehending pos-
sible inter-dependencies and unlocking potentials between flows at neighborhood-planning
scale. As a result, the proposed framework for the urban regeneration of Al Sadd TOD is
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Fig.7 (a) Connectivity of the site; (b) accessibility and views within the site; (¢) map showing connection
of sub arterial, collector and local roads ( Source: The authors)

grounded on addressing and filling the gaps highlighted through the territorial analyzed
design tools of investigation.

4.2.1 Mixed-use built environment

An implemented mixed-use, high-density built environment around Al Sadd metro station
would provide opportunities for small retail shops, which would diminish residents’ need
to drive to larger shopping malls within the area. At street-ground floor level, the intensifi-
cation of retail stores, restaurants and/or coffee shop would provide the physical settings for
a vibrant community. Currently, streets and small open public spaces, forming the primary
element of the public realm, are not pedestrian friendly nor attract residents in providing a
pleasant street walking experience. Broken pavements and uncontrolled on-street parking
aggravate the grade of walkability on site. The area displays several vacant space or plots,
which have become sites for unmonitored parking. Similarly, most apartment buildings in
the area are not surrounded by private yards at the ground floor, but by sporadic green
areas and open spaces utilized as uncontrolled parking areas. The present chaos of haphaz-
ard parking along the street can be solved by allocating a dedicated underground parking
facility. Lane dieting can also allow the additional area to be used as pedestrian pathways
and bicycle tracks.

Existing green areas, such as neighborhood small parks (or playground areas) to be
accessed for leisure and relaxation, are either inaccessible or remotely accessible from
pedestrians through the neighboring urban fabric. This pattern requires a change of direc-
tion in terms of planning, in order to regularizing car parking and increasing accessibil-
ity to various distributed green areas: Small parcels should accommodate healthy and safe
pedestrian and cycling movement through the urban fabric of the neighborhood. Also,
introducing native shady trees and shrubs interspersed with non-native trees such as along
the road edge, with proper screening from the roadway can promote a pleasant and secure
walking experience (Fig. 8).

4.2.2 Multimodal transportation systems

Doha, along with its metropolitan neighborhoods, transformed from a fishing village to
multiple centers of economic and urban relevance, due to the presence of energy resources.
This form of fast urban growth contributed to the development of car-dominant environ-
ment and multi-lane super-block, affecting pedestrian movement and the overall standards
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Fig. 8 (a) Planning recommendation based on mixed-use hub; (b) planning recommendations based on the
concept of connectivity and diversity ( Source: The authors)

of urban living. Roads and streets are mainly designed for private vehicle use, with no
consideration for other sustainable multi-modes of transportation, such as walking and
cycling. Moreover, the streets within the district are found to be permeable, with various
land uses. Therefore, the aim of the proposed masterplan is to revitalize the study area
through an enhanced pedestrian and cycling network, considering the local hot dry climate.
Sidewalks, town squares, green parcel areas, parks and green corridors (or infrastructure)
should be distributed through the urban fabric and comprise shaded seating benches, street
furniture, shaded areas and/or shading devices. Also, introducing streetscaping elements,
such as the landscaping and hardscaping elements, and providing street crossings, visible
signage along dedicated walking/bicycling lane by lane dieting, would encourage walkabil-
ity despite the climate extremes and improve the overall TOD experience around the transit
station (Fig. 9).

5 Conclusion and discussion

In the past two decades, Doha, the capital city of the State of Qatar, has undergone a rapid
urban transformation comprising the need for a larger infrastructure network. As a result,
in 2013 the State of Qatar initiated the construction of Doha Metro, and in 2014 the Min-
istry of Municipality and Environment launched Qatar National Development Frame-
work (QNDF), an act comprising a set of plans, guidelines and policy action, for guid-
ing sustainable urban development in Qatar. QNDF emphasizes the importance of linking
the new Doha Metro system with national urbanization through transit-oriented develop-
ments (TODs), a model maximizing access to public transport and encouraging sustainable
urbanism by comprehensively integrating transport systems and land use. The goal is to
envision and develop sustainable, vibrant, compact, interconnected transit villages, which
contribute to enhance standards of urban living.

@ Springer



The urban regeneration’s framework for transit villages in... 5933

Contral Main Node Links Aroas Lansman

Fig.9 (a) Diagram depicting the importance of metro station in the neighborhood; (b) map of the neighbor-
hood based on the proposed strategies ( Source: The authors)

The findings revealed through the on-site analysis—based on graph theory—of the
assessment tools of (1) travel behavior and (2) built environment diversity highlight that
the comprehensive approach for the urban regeneration of Al Sadd TOD must be grounded
on a planning methodology for enhancing the (1) mixed-use urban fabric and (2) multi-
modal transportation systems.

1. In the past decade, Al Sadd area—similarly to other districts—experienced a dramatic
augmentation of the number of private vehicles on the road networks, which exacer-
bated traffic congestion, diminishment of pedestrian mobility and connectivity, misap-
propriation of the public realm, commonly utilized for on and off-street parking. The
city needs to implement urban planning strategies and policies to turn this trend around
by replacing existing on-street and surface parking lots with underground car parking
facilities, implementing public transit and land-use policies to reduce traffic congestion
and encourage smart growth. This comprehensive practice would contribute effectively
in enhancing standards of urban living.

2. The quality of streetscape, corridors connecting the public realm through pedestrian and
cycling networks is neglected. TOD should be dependent on a singular efficient mode
of transport, but it should integrate multimodal systems of transportation, allowing for
sustainable mass public mobility within and through the urban fabric of the city. There-
fore, the implementation and integration of other transport systems within mixed-use
areas should be re-evaluated, namely based on pedestrian and cyclists’ accessibility.

As a result of the rapid urbanization and globalization process, the movement of local
Arabs toward to outer suburbs has led to a decline and degradation of the urban fabric of
historic districts in Doha. As a result, heritage values inherited in the vernacular urban
fabric have been threatened and in some case lost. This is affecting (1) the unique sense
of identity of the districts, grounded on vibrant, attractive, lively and walkable physical
environments and, as a result, the standards of urban living. The urban regeneration of the
Al Sadd district through TOD must contribute to create a livable and sustainable district,
where people want to reside, walk, gather and linger, and conflicts between vehicles and
pedestrians are minimized: This perspective would allow to create a successful, smart, sus-
tainable physical TOD model for Qatar and the GCC.
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6 Contribution to knowledge

While there are several theoretical claims, namely from QNDF-2032 and QNV-2030,
about the need and benefits of promoting sustainable models TOD enhancing standards
of urban livings in Doha, there are no holistic studies exploring the most effective indi-
ces for assessing TODs in Qatar and in the region. Therefore, the proposed framework
provides insights to move incrementally toward interdisciplinary research and govern-
ance for transit-oriented development in Qatar and in the globalizing GCC through a
long-term sustainability perspective.

Therefore, this research study provides an opportunity to improve the planning meth-
odology for TOD in Qatar, by developing a strategy for monitoring and assessing the
potential benefits and success of the TOD as a planning tool for promoting smart growth
and/or sustainable urban regeneration.

Critically, the application and implementation of the proposed framework require
the adoption of a comprehensive multifaceted approach, where transportation planners,
urban planners and designers, environmental and social scientists and architects merge
their effort and knowledge to fulfill the ultimate scope of urban regeneration: enhancing
urban quality of life.

7 Implications for practice and advancement of research

As Qatar Rail projects are strategized to attain comprehensive connectivity between
various stations within the city districts, Al Sadd area metro station could be explored
within a larger city scale, with reference to the connectivity to/from adjacent downtown
areas. In addition, the research study can be implemented through the collection of data
related to supplementary contextualized indices, such as, but not limited to, (1) eco-
nomic diversity [public and private investment]; (2) environmental diversity [air quality
and energy use]; (3) social diversity [diversity, safety, affordability]; (4) sociocultural
factors. In turn, this would allow to provide a contextualized comprehensive perspective
for the urban regeneration of TODs in the State of Qatar.
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